Gene copy numbers of erbB oncogenes in human pheochromocytoma.
ErbB-1, -2, -3 and -4 proteins are growth factor receptors, encoded by the family of respective erbB protooncogenes. These receptor-encoding proto-oncogenes frequently undergo amplification, and less frequently, a deletion, in several human neoplasms. The role of the ErbB family in human endocrine neoplasms, including pheochromocytoma (PHEO), was not extensively tested and not previously established. The expression/overexpression of erbB oncogenes in pheochromocytoma tissue was determined only in a few cases, and to the best of our knowledge, their mutations (amplification or deletion) were not examined in any series of PHEO cases. We, therefore, used a double differential polymerase chain reaction (ddPCR) for determination of the amplification/deletion profiles of erbB-1, -2, -3 and -4 genes in formalin-fixed, paraffin embedded (FFPE) specimens of human PHEOs. We examined the average gene copy number (AGCN) of the genes in 36 samples of pheochromocytomas (2 extra-adrenal and 34 adrenal tumors). We found the mean AGCNs of the oncogenes equal 1.18 for erbB-1 [amplification was found in 11/35 cases (31%) and deletion in 6/35 cases (17%)], 2.00 for erbB-2 [amplification was found in 8/34 cases (24%), no deletion was found], 1.36 for erbB-3 [amplification was found in 4/36 cases (11%) and deletion in 1/36 cases (3%)], and 1.22 for erbB-4 [amplification was found in 5/30 cases (17%) and deletion in 1/30 cases (3%)]. A mutation(s) of any erbB oncogene was found in 25/36 (69%) samples tested. Some abnormalities of the erbB oncogenes showed interesting correlations with one another and with clinical features of the tumors. The frequent occurrence of amplifications and deletions of the erbB oncogenes in human pheochromocytoma implies the importance of the gene family in the development of these tumors.